Previous research has shown that some associative learning tasks prevent the death of new neurons in the adult hippocampus. However, it is unclear whether it is mere exposure to the training stimuli that rescues neurons or whether successful learning of the task is required for enhanced neuronal survival. If learning is the important variable, then animals that learn better given the same amount of training should retain more of the new cells after learning than animals that do not learn as well. Here, we examined the effects of training versus learning on cell survival in the adult hippocampus. Animals were injected with BrdU to label a population of cells and trained one week later on one of two trace conditioning tasks, one of which depends on the hippocampus and one that does not. Increases in cell number occurred only in animals that acquired the learned response, irrespective of the task. There were significant correlations between acquisition and cell number, as well as between asymptotic performance and cell number. These data support the idea that learning and not simply training increases the survival of the new cells in the hippocampus.
The hippocampus produces and integrates new cells into the granule cell layer throughout adult life, most of which become neurons (Cameron, Woolley, McEwen, & Gould, 1993; Lledo, Alonso, & Grubb, 2006; Markakis & Gage, 1999) . Thousands of new cells are produced in the adult hippocampus each day (Christie & Cameron, 2006) , but a large percentage of them die within a few weeks (Cameron et al., 1993; Dayer, Ford, Cleaver, Yassaee, & Cameron, 2003; McDonald & Wojtowicz, 2005) . The death of some cells can be prevented, however, by experiences that involve certain types of learning tasks (Gould, Beylin, Tanapat, Reeves, & Shors, 1999a; Hairston et al., 2005; Leuner et al., 2004; Leuner, Gould, & Shors, 2006a; Leuner, Waddell, Gould, & Shors, 2006b; Shors et al., 2001 ). For example, cells generated one week before training on these tasks are more likely to survive than cells that are generated in the hippocampus of naïve animals (Gould, Tanapat, Hastings, & Shors, 1999b; Leuner et al., 2006a) . After training, the cells remain in the dentate gyrus (DG) for months where they presumably become incorporated into the adult hippocampus (Leuner et al., 2004; RamirezAmaya, Marrone, Gage, Worley, & Barnes, 2006; van Praag et al., 2002) .
The tasks that reportedly enhance cell survival are those that depend on the hippocampus for learning, such as trace conditioning using an eyeblink response to assess performance and spatial learning using the Morris water maze (Gould et al., 1999b; Leuner et al., 2006a; Shors, 2004) . Tasks that are similar in procedure, but do not depend on the hippocampus do not enhance cell survival. These tasks include delay eyeblink conditioning and the visible platform task. Also, new cells in the DG appear to be involved in aspects of hippocampal-dependent learning, because depletion of the new cells is associated with deficits in some types of hippocampal-dependent learning (Madsen, Kristjansen, Bolwig, & Wortwein, 2003; Saxe et al., 2006; Shors et al., 2001; Winocur, Wojtowicz, Sekeres, Snyder, & Wang, 2006) . Thus, the evidence to date suggests
